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In this paper， a theoretical analysis is carried out about the influence of the 
outer peripheral edge effects of rotating disks on the flow between them， for 
the purpose of obtaining an accurate performance of a disk friction pump. The 
outer peripheral edge effects of rotating disks on which no available reports 
exist， are caused by that the fluid pumped out from the passage between rotat-
ing disks is braked by the stationary parts which constitute a diffuser element 
of the pump. 
The results of the theoreti伺 1analysis of the edge effects are summarized as 
fol1ows: 
(1) When the ratio of outer radius of rotating disks to disk clearance 
increases， the azimuthal velocity of fluid at the outer periphery of disks 
increases and approaches half of that of disks. 
(幼 Onthe periphery distant by a disk c1earance from the outer edge， the 
fluid inside the rotating disk passage does rigid body rotation and that 
inside the stationary f10w passage is almost at rest; The outer peripheral 
edge effects of disks vanish there. 。i) The radial and axial flow is constituted by the linear superposition of two 
f1ows; namely the flow due to centrifugal force and Poiseui1le flow. There醐
fore， when the flow rate through the rotating disks increases， the f10w due 
to centrifugal force is swept away outside of disks and the edge effects 
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β=0で .QI=α2，ψ1=0， (8戸/8β)=0 
β=1で .QI=α2，中1= Rt!R2' (御1/8β)=0 
α>α。で、は，
β=0で 9θ=0， tto= 0， (8ttoj8β)= 0 












円柱座標系 (r，8， z) を考え，各方向の流速を
(u， V， w)とする。 軸対称の流れを考え， 流れ関
数 UI*，周速関数 9骨を



















2.Q骨 θ9帯上 1 8(ψ骨， 17普2ψ骨〉
r2 8z ・ r θ(r，z) 
-・・・・(2)
このとき式(5)，(6)の解を eで展開して
.Q = .Qo + e:.Q1 +e:2.Q2十…)
ψ=中。+e:tl+ e:21f!2+… j 
とおき， e:Oの項を比較すると .Qo，1f!0が満たすべき
方程式は次のようになるo
J72.QO = 0 
-・・・・・・・但)





















β=一 l h 
.J:普 1
ψ=一言戸 .....(4) 
R1=旦h R2=ヱ生 ! ννJ 
ただし Uoは半径 r=hにおける径方向平均流速
で，円板間内を通り抜ける流量をQとすると UO=Q/










ただし， Cb Clb Ca， "'， Csは定数係数であり， ).は固













CkI= -4α。 {αOKOOkα。〉十 (2/ね)Kl0~O)}
























0.1， 0.5， 1， 2， 4， 8および16の場合の周方向流





はv=1， リングディフユーザ壁面 (α:>ao，β=0) 

















































+ {Cl伴I1(えα)+ c14a:K1 (Aα)} {C15sinJ.β 
+C16COSAβ+β(C17sinAβ+ClSCOSAβ)} 
+ {cl~I10'α)+C20α210 0'α)+C21αK1 0'a:) 
+ C2a:2KO(A'，α)} (C2SsinA'β+C24COSA'β〉
・・・・・M)
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